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HYDROLOGY

River-Level Forecasting Shows No
Detectable Progress in 2 Decades

And you thought weather forecasters had it
tough. Hydrologists looking to forecast the
next flood or dangerously low river flow must
start with what weather forecasters give
them—predictions of rain and snow, heat and
cold—and fold that into myriad predictive
models. Then those models must in turn fore-
cast how rain and any melted snow will flow
from rivulet to river while liable to loss to
evaporation, groundwater, reservoirs, and
farmers’ fields. During their century in the
forecasting business, hydrologists have devel-
oped a modicum of skill, but a newly pub-
lished study fails to find any improvement
during the past 20 years in forecasting river
levels out to 3 days.

“It’s a pretty shocking result,” says hydrol-
ogist Thomas Pagano of the U.S. Department
of Agriculture’s Natural Resources Conserva-
tion Service in Portland, Oregon, who was not
involved in the study. If the new
results are widely applicable,

how much water was added by melting snow
versus how much soaked into the ground.

In the April Bulletin of the American Mete-
orological Society (BAMS), Welles and col-
leagues report mixed results. Forecasters
showed real skill in predicting river levels
1 and 2 days in advance compared with
assuming that river levels would not change.
But despite new models, more-powerful com-
puters, better ways of displaying data and
results, and even improved precipitation fore-
casts from NWS, the 1- and 2-day predictions
didn’t become more accurate over the 1 or
2 decades of the verification study, at least in
the two areas studied.

Troubleshooting hydrologic forecasting to
understand why it’s been resisting improve-
ment will take “objective study and well-
structured verification,” says Welles, “not
expert opinion or ad hoc experience.” BAMS
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compare proposed improvements
in forecasting procedures against
past performance before adopting
them. Yet “little verification of
hydrologic forecasts has been
conducted to date,” says hydrologist Edwin
Welles of the National Weather Service
(NWS) in Silver Spring, Maryland.

So Welles—who has worked at NWS since
1994—tackled hydrologic verification in his
2005 dissertation for the University of Ari-
zona. He considered NWS forecasts and
observations of river levels during 10 years at
four locations in Oklahoma and during
20 years at 11 locations along the mainstem of
the Missouri River. On the Missouri, a forecast
location had 500 to 1000 upstream basins
feeding water to it. Each basin required its own
set of calibrated predictive models, each pre-
dicting a different step in water flow, such as
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Flat-lining. Although errors in river-level forecasts (solid lines) can
be smaller than a simple assumption of no change (dotted lines),
errors have not declined with changes in forecasting procedures.

Editor-in-Chief Jeff Rosenfeld agrees. Writ-
ing in an accompanying editorial, he finds
that the Welles paper makes the point that
“forecasting must include verification if it is
to be scientific. Every forecast is like a
hypothesis, and in science every hypothesis
must ultimately be tested.”

NWS is taking Welles’s research seriously.
It began verifying river forecasts at all 4000 of
its locations last year. And last fall, an NWS
team produced a plan based on Welles’s
research that should lead to a single hydrologic
verification system by 2011. By then, fore-
casters should be stroking against the current
toward better forecasts. —RICHARD A. KERR
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War on TB

The World Health Organization (WHO) has
jumped on the news wave following the
Atlanta lawyer who flew commercially to sev-
eral countries with a dangerous form of tuber-
culosis. WHO's Stop TB Partnership will issue
new guidance this month for countries bat-
tling drug-resistant forms of the disease.
Although TB is curable, drugs fail in one-third
of people with multidrug-resistant strains and
in more than two-thirds of those with exten-
sively drug-resistant forms.

WHO's Paul Nunn says strengthening labs
in the developing world is key. “South Africa
has more laboratories capable of doing cul-
ture and drug-susceptibility testing than the
rest of the continent put together,” he says.
The plan also calls for expanding surveillance
and implementing infection-control measures
in hospitals. The plan’s estimated yearly cost
is $1 billion, but Nunn predicts it would save
1.2 million lives by 2015. -JON COHEN

Trial for Vaccines

Parents who blame vaccines for their chil-
dren’s autism finally have their day in court.
Congress shielded vaccine manufacturers
from liability in 1986, requiring that claims
be filed with the U.S. Court of Federal Claims
in Washington, D.C., before a federal com-
pensation fund pay damages. More than
4800 parents have filed claims since 1999,
and the court began hearing evidence this
week in a representative test case.

The main focus is on a mercury-based pre-
servative called thimerosal. Epidemiologists
have found no link between autism and this
ingredient, which has been phased out of
almost all childhood vaccines (Science,

12 September 2003, p. 1454). “This sort of
palaver has the potential to inhibit vaccina-
tion,” rues William Schaffner of Vanderbilt Uni-
versity in Nashville, Tennessee. A ruling could
take as long as a year. -ERIK STOKSTAD

Get Back to the Lab

Asian research funding could soon eclipse
European public and private spending on
research and development (R&D), says a new
report released by the European Union (E.U.).
China could overtake the E.U. by 2009 in
terms of R&D spending as a percentage of
gross domestic product, the report says. It
notes that European industry contributes less
to research: only 55% of total R&D spending,
compared to 64% (U.S.), 67% (China), and
75% (both Japan and South Korea).
—DANIEL CLERY
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